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DIGITAL SYSTEM DESIGN  
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Date of Examination : 14-07-22 

Time : 3 Hrs.                                                                      Max. Marks : 60 

INSTRUCTIONS TO CANDIDATES : 
 1. SECTION-A is COMPULSORY consisting of TEN questions carrying TWO marks 

each. 
 2. SECTION-B contains FIVE questions carrying FIVE marks each and students 

have to attempt any FOUR questions. 
 3. SECTION-C contains THREE questions carrying TEN marks each and students 

have to attempt any TWO questions. 
     

SECTION-A 

 1. Write briefly : 

  a) Implement half Adder using NAND Gates. 

  b) Describe duality property in Boolean algebra. 

  c) Define noise margin. What is its importance? 

  d) Show the T-Flip flop implementation from SR flip flop. 

  e) Design 4:1 MUX using 2:1 MUXs. 

  f) What is finite state machine? 

  g) How does input output blocks work in FPGA? 

  h) Differentiate between Mealy and Moore machines. 

  i) Explain scalar data type in VHDL with an example. 

  j) What is propagation delay? 
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SECTION-B 

 2. Design a combinational circuit which can convert 4-bit binary code to gray code. 

 3. Draw the circuit of an S-R flip-flop using NAND gates. Derive J-K circuit from S-R flip-
flop circuit and explain its truth table.  

 4. Implement the following function using PAL and PLA : 

  X (A, B, C, D) = m (7, 8, 9, 10, 11, 12, 13, 14, 15). 

 5. With the help of diagram, explain the principle and working of dual slope type A-to-D 
converter. 

 6. Explain various data objects in VHDL language each with two examples. 

 

SECTION-C 

 7. What is difference between asynchronous counters and synchronous counters? Explain 
the MOD – 16 synchronous counter by using J-K flip-flops. Draw its timing diagrams 
also. 

 8. What are FPGAs? Discuss the internal architecture of FPGA, highlighting the 
functionality of each module.  

 9. Design a full adder using half adders and write its VHDL code using structural modeling 
style. 
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